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given by some authors. Thus, in the fourth edition of Hann and Suring's "Lehrbuch der Meteorologie " the figures for nitrogen, oxygen, and hydrogen are 78.08, 20.95, and 0.001, respectively; while Moureu and Lepape1 give for argon, neon, and helium, 0.9323,0.0018, and 0.0005.
In addition to these elements, krypton and xenon, in relatively minute amounts, are permanent constituents of the atmosphere. There also are many substances, such as radio-active emanations, the oxides of nitrogen, ozone (mainly in the upper air, a mere trace in the lower), and, above all, water vapor, that are found in varying amounts. Of these, only water vapor commonly forms an appreciable percentage of the total atmosphere, a percentage that depends chiefly upon temperature in the sense that, for any given pressure, the higher the temperature the greater the possible, and usually the actual, percentage of water vapor. This relation holds up to the boiling point of water at the given pressure, when, assuming saturation, there is nothing but water vapor present, as in the spout, for instance, of a vigorously boiling kettle.
Because of this relation of water vapor to temperature its volume percentage decreases in the lower atmosphere from the equator towards the poles, while that of each of the other constituents of the atmosphere correspondingly increases. The annual average values, quoting from Hann and Siiring,2 are:
Carbon Nitrogen    Oxygen    Argon    Water Vapor   Dioxide
Equator.....................      75.99        20.44      0.92            2.63          0.02
50° N.......................      77.32        20.80      0.94      .       0.92          0.02
70° N.......................      77.87        20.94      0.94            0.22          0.03
Except for the change in the amount of water vapor, the composition of the surface atmosphere is substantially the same at all parts of the earth though a trifle richer in one or more of the denser elements in rising than in falling air.3 Its composition varies greatly, however, with large changes in altitude. But this discussion requires the use of barometric hypsometry.
BAROMETRIC HYPSOMETRY
Let p be the density of the atmosphere at the height A, and p its pressure in dynes per square centimeter. Then at the level h the decrease in pressure — dp due to the increase in height dh is given, neglecting the velocity effect on weight, by the equation,
-dp = pgdh,                                        (1)
in which g is the acceleration of gravity at the point in question.
1  C. R. 183; 171, 1926.
2 "Lehrbuch der Meteorologie," 4th Ed., p. 5.
' 3 MOLES, BATUCCAS, and PAYA, C. R., 172; 1600, 1921.

